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Executive Summary

The Macatawa River watershed, which contains the cities of Holland and Zedand, Michigan, has
experienced the adverse effects of flooding on many occasions. The Michigan Department of
Environmental Quality (MDEQ) conducted this study using the U.S. Army Corps of Engineers' Hydrologic
Modding System (HEC-HMS) to propose possible ways to reduce the impact of flooding in this area. A
hydrologic modd of the watershed is designed to predict flood flows for the Macatawa River using the
current river configuration and land use. The modd is then run with a proposed flood storage area in one
of the upper subbasins of the river. The flood storage area has a definite impact on reducing the peak
discharge, flood stage, and floodplain expanse during major flooding events. It is recommended that the
degree of the impact be the subject of further study. Vegetated buffer areas along the watercourses of the
basin are also identified. About 30% of the river’s length has some degree of buffering. Further study is

needed to determine the quality of the various buffer areas.
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|. Introduction

Over the years, major flooding in the Macatawa River basin has threatened the safety of residents, caused
substantial property damage, and impacted the use of public facilities. Intense rainstorms have caused
flash flooding in communities along the Macatawa River on numerous occasions. Major highways,
including US-31 and M-31, have been closed due to flooding. Records from several past storm events
describe the rescue of persons swept into the river by flood waters. In June of 1997, a U.S. Coast Guard
helicopter rescued four people off the top of an overturned car stranded in degp water in Zedland Township.
Eight other people were rescued from other stranded vehicles. Road washouts and bridge damage were
also reported in 1997 in addition to the disabling of two sewage lift stations which caused sewage backup
at several locations. Articles from the Holland Sentinel, which describe additional examples of problems

and damage experienced during flood events in the Macatawa River watershed, are located in Appendix C.

The damage due to flooding in developing river basins, such as the Macatawa, is becoming more evident
because of increased human activity along the floodway. The proximity of structures and inhabitants to
flood waters increases the potential for personal injury and property damage during floods. In addition,
developed basins have more impermeable surfaces and other land uses that generate higher runoff volumes.

Asaresult, rivers crest at increasingly higher levels and the impact of flooding becomes more severe.

The flood-related problems in the Macatawa basin highlight the need to study the behavior of this basin
during major storm events. It is important to know how much runoff is contributed by the uplands and
lowlands of the watershed to fully understand how flooding occurs throughout the basin. The timing of
how runoff flows from one point to another in the watershed is also crucial. Computer models are the most

effective means to study the potential impact of a storm before an actual storm occurs.

The hydrologic mode is used to evaluate runoff throughout the watershed and estimate flow at locations
along the Macatawa River and its tributaries during major storm events. The modd is also used to analyze
possible flood control measures to reduce the impact of flood waters on developed and agricultural land

areas of the basin.
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Figure 1. Michigan water sheds, showing the location of the M acatawa River water shed

II. Project Description

The goals of the study are as follows:

1) Construct a hydrologic mode of the Macatawa watershed
2) Evaluate potential storage areas to be used for flood control
3) Identify potential buffer areas along the watercourses in the basin

The project serves two main purposes. First, the hydrologic modd generates flood flow and stage data to
predict flood volumes along the course of the Macatawa River and its tributaries. Second, these data are

used to evaluate flood control measures.



l1l. Description of the Water shed

The Macatawa Watershed straddles the Ottawa/Allegan county line in western Michigan. The Macatawa
River receives waters from numerous tributaries as it winds westward through the watershed. The
watercourses traverse predominately agricultural land. However, the two cities of Holland and Zedand and
several villages, including Vriesland and Drenthe, are also along the route. The main branch of the river is

16.8 miles in length. The river empties into five-mile long Lake Macatawa, which outlets through a short
is 174 square miles,

channd that discharges into Lake Michigan. The total drainage area of the watershed

which is small in comparison to many of thelarge basins located in Michigan. (See Figure 1.)
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Figure 2. General map of the Macatawa River water shed

The shape of the Macatawa River basin is nearly circular. It is approximately fifteen and a half miles in
length from the eastern upper reaches to Lake Michigan. The six main tributaries take shape in the upper
reaches of the basin and flow downstream to the central part of the basin to feed the Macatawa River. All
but one of these tributaries join the Macatawa River upstream of Lake Macatawa. The Pine Creek
tributary enters Lake Macatawa directly. These tributaries, as well as the location of USGS Gage No.
410880, formed the basis of the division of the watershed into 10 subbasins. (See Figure 3 and Table 1.)
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Figure 3. Subbasins of the Macatawa River water shed
Table 1. Names and Drainage Areas of the M acatawa W ater shed Subbasins
Subbasin Sub-basin Drainage area Basin
number name size (sq mi) outlet
81 Upper Macatawa River, 1000 feet 185 Macatawa River
East of 84™ Street above tributary
82 Local inflow above S. Branch 24.8 Macatawa River
Macatawa River
8-3 S. Branch Macatawa River @ mouth 234 Macatawa River
8-4 Macatawa River above gage 0.08 Macatawa River
8-5 Local inflow above 1.3 Macatawa River
N. Branch Macatawa River
8-6 N. Branch Macatawa River 18.7 Macatawa River
8-7 Bosch and Hulst Drain 26.1 Macatawa River
8-8 Local inflow aboveinlet to Lake 19.6 Macatawa Lake
Macatawa
8-9 Pine Creek 17.4 Macatawa L ake
8-10 Lake Macatawa 24.2 Lake Michigan




V. Existing Conditions

The U.S. Army Corps of Engineers HEC-HMS' computer program is used to develop the hydrologic
modd. The hydrologic modd calculates the surface runoff that occurs from a particular storm and routes
the runoff through the watershed. A schematic diagram of the watershed, including the main branch of the
Macatawa River and major tributaries, is shown in Figure 4. The initial parameter values used for the
HMS modd arelisted in Table 2.

Feach-3

Junction 1 (@ Gage

Figure4. Schematic of the Macatawa River water shed



Table 2. Parameters used in the hydrologic model and their sources

Par ameter s needed Sources of information Manipulation required
for model

Drainage areas and Arc View datafiles; outlines of Michigan’s Import into ArcView; isolate to create

watershed major watersheds and subbasins with data files | the Macatawa basin

delineations including drainage areas and subbasin numbers.

Curve numbers for Sail information: NRCS--SSURGO (Natural Add the soil and landuse data into the

subbasins Resources Conservation Service--Soil Survey Macatawa ArcView project. Usethe
Geographic Database); landuse information basin and subbasin data to define aress.
from MIRIS/DNR; Manipulate table information and add
basin area from subbasin data files. formulas to generate curve numbers

from soil/landuse values.

Time of Traditional planimeter/digitizer methods for Use SCS-92 methods to calculate time

concentration for measuring length and reading elevations from of concentration for the various river

each subbasin USGS topographic maps. reaches.

Baseflow parameters | Standard baseflow values of 1 cfs/sq mi. for Usedirectly.

for each watercourse | initial baseflow; a recession constant of 0.85,

or segment and a threshold flow of 0.1, ratio to peak.

Before the modd is used to predict hypothetical stream flows, it is calibrated using actual storm events in
the basin. The mode is calibrated using precipitation and stream data from four major storms. Those

floods occurred on the following dates:

May 10-16, 1981

July 16-21, 1982

May 20-29, 1996

June 19-27, 1997
The modd is optimized so that the output hydrographs reproduced the observed storm hydrographs as
accurately as possible. The modd is further adjusted so that the computed discharges for the 10-, 50-, and
100-year precipitation events are similar to those computed by a frequency analysis of the streem gage

records. A more detailed description of the calibration methodology is presented in Appendix A.

It is possible to predict flood flows at various locations once the modd is calibrated. Floods which are
expected, on average, to be equaled or exceeded once every 10-, 50-, 100-, or 500-year period (recurrence
interval), are modeled. These events, commonly termed the 10-, 50-, 100-, and 500-year floods, have a 10,
2,1, and 0.2 percent chance, respectively, of being equaled or exceeded during any year.




The 10-year, 50-year, and 100-year rainfall amounts for this area used in the model are 4.0”, 5.5 and
6.0,” respectively. These rainfalls estimates are found in “ Computing Flood Discharges for Small Ungaged
Watersheds’ by Sorrell and Hamilton”. The model results are listed in Table 3.

Table 3. Predicted dischargesfor major flood events with current landuse in the Macatawa River water shed

Sub- L ocation Area | 10-yr 10-yr 50-yr 50-yr 100-yr 100-yr
basin (mi?) | flood timeto flood timeto flood timeto
peak peak peak peak peak peak
discharg | (hours) discharg | (hours) discharg | (hours)
e e e
(cfs) (cfs) (cfs)
81 Upper Macatawa | 18.5 1300 16.25 2100 16.0 2500 16.0
River
8-2 Trib. To 24.8 2700 11.25 4500 11.25 5400 11.25
Macatawa River
8-3 South Branch 235 1600 11.75 2600 16.5 3000 16.5
Macatawa River
Junction 1 Macatawa River | 66.8 4700 145 7600 14.25 8900 14.0
Just dowrdream
of gage
#410880
8-5 Local inflow to 1.3 900 6.3 1400 6.5 1600 6.5
Macatawa River
downstream of
gage #410880
8-6 North Branch 18.7 1300 17.0 2100 17.0 2500 17.0
Macatawa River
Junction 2 Macatawa River | 86.8 6100 16.0 9800 15.5 12000 15.5
Just dowrdream
of N. Branch
Macatawa R.
8-7 Bosch and Hulst 26.2 1400 20.25 2300 20.0 2700 20.0
Drain
Junction 3 Macatawa River | 113.0 | 7300 17.00 11800 16.75 14000 16.75
Just doargreemof
Confluence with
Bosch & Hulst
Drain
8-8 Macatawa River 19.6 1100 16.75 1900 16.75 2200 16.75
Junction 4 Macatawa River | 132.6 | 8400 17.75 14000 17.5 16000 17.25
at theinlet to
Lake Macatawa
8-9 Pine Creek 174 600 19.0 1100 18.75 1400 185
8-10 L ake Macatawa 24.5 1800 12.0 3250 12.0 3900 12.0
Junction 5 Outlet to Lake 174.5 | 10000 17.25 17000 17.0 20000 16.75
Michigan

*Flows listed at Junction 5 are not accurate as no reservoir routing was used to account for the storage effects of
Lake Macatawa.
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V. Proposed Flood Control Measures

A stream gage is located on the main branch of the Macatawa River at State Road, just downstream from
the confluence with the South Branch of the Macatawa River. Three mgjor subbasins of the Macatawa
River watershed are located upstream of the USGS Gage #04108800. More than forty percent of the
runoff volume over the entire basin is contributed by these three upper basins and is recorded at the gage.
The peak flows of each subbasin are experienced at the gage at approximately the same time, resulting in
the largest overall peak discharge possible. Since the upper basins peak around the same time, the intensity
of the peak discharge downstream can be reduced if the flow from one of the subbasins upstream of the
gage is ddayed. One method to achieve such a dday in flows would be to create a flood storage area in
one of the upper basins. The hydrologic model can determine how much the peak discharge can be

attenuated and whether the amount of attenuation is significant enough to reduce the impact of flooding.

Fidd inspection of the three subbasins was conducted to find a location for a proposed flood control
structure. The goal is to find a location that was situated along the Macatawa River with a drainage area
large enough to significantly impact the peak downstream. For example, a drainage area of five square
miles contributes such a small percentage of the Macatawa's total runoff volume, that retention of this
runoff would have little effect on the flood crest. It is also important that the site chosen for a flood
structure be publicly or governmentally controlled by means of ownership or easement rights. The County
Road Commission property along the Macatawa River at 84™ Street in Zedand Township appears to be the
site with the greatest potential for this purpose. (See Figure 5, Photos A and B, as wdl as plat map

information in Figure 6.)

Photo A. Tributary entering the Macatawa River just Photo B. Ottawa County property and
possible
west of 84" Street location for a flood storage area

Note: Cover photo is also a picture of the Macatawa River at the 84" Street Bridge.
Figure5. Photos related to a flood water retention area in the vicinity of 84" Street
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Figure 6. Plat map showing property owners along the Macatawa River near 84" Street
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Figure 7. Thetopography and natural features near the Macatawa River at 84" Street

The drainage area of the Macatawa River at the location of the proposed structure is 28.6 square miles. It
includes all of subbasin 8-1 and 10.1 square miles of subbasin 8-2. The subbasin drainage areas in the
model are adjusted to accommodate modeling this site.  Subbasin 8-1 is changed to include all areas
upstream of 84" street (28.6 square miles) and subbasin 8-2 is changed to include the watershed
downstream of 84" street (14.7 square miles).

The modd is used to determine the base 100-year flood flows for each of the three upper subbasins as well
as ther junctions using existing conditions, i.e. no flood storage area in place. The hydrograph of the river
under existing conditions is evaluated and used to design a diversion of flow to the flood storage area and a
routing of the diverted flows back to the river. From the hydrographs (Figures 9 and 10), it appears that if
the peak of subbasin 8-1 can be reduced to 2000 cfs, the combined peak discharge of the upper three basins
will be substantially reduced. Thus, when the flows in the Macatawa at 84" Street reached 2000 cfs,
which corresponds to a specific stage, the flow above that level would be diverted into the flood storage
area. The storage area can hold approximately 1000 acre-feet assuming an average depth of 10 feet over
10



the 100 acres. Flow is routed from the storage area back to the river through a proposed 3-foot culvert.
The outflow from this size culvert keeps the retention area from overflowing while simultaneously retaining
enough of the flood volume to reduce the downstream crest considerably. See Figure 8 for a schematic of
the diversion and flood storage area. Values for the diversion and reservoir routing (from the flood storage

area) arefound in Appendix B, TablesB1 and B2.
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Figure 8. Schematic of the M acatawa River water shed with a diversion of flowsto a flood storage area
created in subbasin 8-1 in the area of 84" Street

11



Figure 9. 100-year flood hydrograph for the Macatawa River at the site of the proposed diversion

Figure 10. 100-year flood hydrograph for the M acatawa River showing the effect of the flood
control area at the proposed diversion site

12



The modd is run with the diversion and flood storage area at 84" Street. Figures 9 and 10 show the
hydrographs of the Macatawa River in the area of the gage for a 100-year storm event with and without the
flood storage area. The flood storage succeeds in attenuating any flows greater than 2000 cfs at the point
of diversion. As a result, the overall peak discharge is reduced by about 1600 cfs. Table 4 lists the
expected peak discharges with and without the flood storage area in place along with the resulting flow
reduction:

Table 4. Comparison of peak discharge for 100-year storm, with and without a flood storage area in place

L ocation Dischar ge without Discharge with Reduction of flow
flood storage (cfs) flood storage (cfs) (cfs)
Subbasin 8-1: Macatawa River 3800 Not impacted by flood control measures.
upstream of 84" St.
Subbasin 8-2: Macatawa River 3200

upstream of South Branch
Macatawa River and downstream
of 84" Street

Subbasin 8-3: South Branch 3000
Macatawa River
Junction 1: Macatawa River 8900 7100 1600 (18%)
downstream of gage
Junction 2: Macatawa River 11400 9700 1700 (15%)
downstream of North Branch
Macatawa River

Junction 3: Macatawa River 13800 12100 1700 (12%)
downstream of confluence
with Bosch and Hulst Drain.

The modd indicates that a 100-acre flood storage area with an average depth of 10 feet created in the
County Road Commission property in the vicinity of 84" Street could divert and delay flow, attenuating the
peak discharge by 18%. Further down the Macatawa River, in the area of the confluence with the Bosch
and Hulst Drain, the peak flows would be attenuated by about 12%.

Another way to analyze the impact of decreasing a storage area on 100-year storm discharges is to compare
the hydrologic modd results to the discharge and stage predictions found in the Federal Emergency
Management Agency (FEMA) Flood Insurance Studies (FIS). Previous hydraulic modeling of the
Macatawa River was conducted in 1988 for FEMA and is available in the City of Holland Flood Insurance
Study. Data available in this study included peak discharges, water surface devations, top width of the
channd, and depth at various locations for the 10-, 50-, 100- and 500-year storms. Using these data and
the information obtained from the HM'S moddl, it is possible to get a relative idea of the effect that the flood

storage area has on flood reduction. Table 5 shows the FIS information for the various storms compared to

13



the HM S results. A comparison of the discharge data shows that, with a portion of the runoff detained in a

flood storage area, the proposed 100-year storm peak dischargeis reduced to the current 50-year discharge.

Table5. Comparison of 1988 FI S hydraulic data with current study

HMS MODEL RESULTS FISHYDRAULIC DATA (EXISTING)
Flood Peak Discharge | Peak Discharge Peak Water Surface | Stream Top Width
event (cf9) (cf9) Discharge Elevation Depth (feet)

EXISTING WITH FLOOD (cfs) (ft) (feet)

STORAGE

Junction 1 (FI S Cross section 38135), located downstream of gage 410880
10-year 4700 598.12 11.62 | 860.32
50-year | _( 7,100) 599,62 14.12 | 932.57
100-year 8,900 (7,100 8,200 600.35 14.85 | 991.49
500-year 11,000 602.08 16.58 | 1204.29
Junction 3 (FI'S Cross section 21378) located downstream from confluence with Bosch and Hulst Drain
10-year 8,000 592.67 16.59 [ 935.11
50-year __(12,100) 596.28 20.18 | 960.35
100-year 14,000 (12,1000 14,000 597.12 21.02 | 966.32
500-year 18,700 598.87 22.77 | 978.58

Theimpact of a flooding event is most easily appreciated by examining the water depth and the width of the
floodplain. Reducing peak discharge in a flood event means that the river height is lowered and the flood
waters do not reach as far into the floodplain. Table 6 shows that the reduction in the height of the river

and expansion into the floodplain is reduced due to the proposed diversion and flood control area.

Table 6. Impact at Junctions 1 and 2 during the 100-year flood dueto placing a flood storage area at
84" Street

L ocation Decreasein the peak Reduction of floodplain Reduction of water
discharge at each width (ft) depth (ft)
location (cfs)
Junction 1, located 1600 60 1
downstream of gage
410880
Junction 3, located 1700 6 1
downstream from
confluence with Bosch
and Hulst Drain

In comparing the two junctionsin Table 6, it is clear that various locations are impacted to different degrees
depending on the local topography. For instance, the typography of the cross section at Junction 1 is flat

and allows for water expansion into the floodplain as the river height increases. In comparison, Junction 3 is

14



constrained by topography and there is less floodplain area for the flood waters to expand into even with the
same reduction in water depth. As a result, some locations significantly benefit from reducing peak
discharges during a storm while others may see little benefit from the flood storage area in terms of the
reduction in floodplain width. All areas show a consistent one-foot lowering of the 100-year floodplain

elevation. This can be further assessed through detailed, hydraulic modding of the watershed.

V1. Buffer Areas

Buffer areas consist of the land adjacent to a watercourse or water body that is vegetated with trees,
shrubs, and groundcovers. The plants and trees in buffer areas reduce and filter runoff through
interception and surface detention. They also help to slow down runoff, enabling it to filter into the ground
more easily. Less runoff reaches theriver, reducing the volume that contributes to the flood peak. The sail
acts as a filter, removing excess nutrients and pollutants and trapping sediments. Plant materials also
stabilize stream slopes to help prevent erosion. Buffer areas along a watercourse contribute to improved

water quality and can reduce runoff volume.

The identification of existing buffer areas throughout the Macatawa basin is one of the goals of this study.
GIS applications are ideal for performing such a task, matching land use data with geographic features like
rivers. For this project, the types of land use that function as a buffer, such as forests, meadows and

wetlands, are obtained from the MIRIS/DNR land use information.

A buffer zone, i.e, the area where buffer land use should idedlly be located, is also identified using the
hydrography information for the watershed and locating the limits of the zone 100 feet from both sides of
the watercourses. Table 7 shows the buffer areas recommended in “ The Buffer Handbook” developed
through the State of Maine Department of Environmental Protection. It is reasonable to define the buffer
zone relative to the normal high-water mark using a setback ranging from 75 to 100 feet. A setback of 100

feet is chosen becauseit is atypical distance for this type of buffer zone.

Table 7. Standardsfor buffer area setbacks from the normal high water mark of the water

Setback from the normal high water mark Type of water body

100 feet Lakes

100 feet Ponds greater than 10 acres

75 fet Other waterbodies, streams or wetlands
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Land use that acts as an appropriate buffer within the buffer zoneis identified in Figure 11. In most of
these segments the full extent of the buffer zone, from the water’ s edge to the limit of the setback, is
vegetated. However, there are some areas of the buffer zone where only a portion of 100-foot setback
contains a vegetative buffer. About 30% of the length of all the watercourses in the watershed contains
some degree of buffering with most of it being central hardwood forest. Table 8 shows the types and
percentage of land usein the buffer zone that currently serves as a buffer for runoff in the waters of the
Macatawa basin.

Table 8. Thetype of buffer land within 100 feet of the M acatawa River and tributaries

Per cent of
Land use Buffered

L and
Shrubland 15
Shrub/scrub wetland 5.6
Outdoor recreation 3.2
Lowland Hardwood 12.5
Herbaceous 2.3
Pine 2.7
Emergent Wetland 0.4
Central Hardwood 715
Aquatic Bed Wetland 0.1
Wooded Wetland 0.2

The Macatawa Watershed Project report®, a study concerning phosphorus reduction performed by the
Macatawa Area Coordinating Council in 1998, recommends enhancing the buffer areas along local
watercourses and adding additional vegetative strips wherever possible. The report identifies erosion and
phosphorous loading of the Macatawa River as specific problems. It proposes imposing a voluntary
phosphorus limit as a nonpoint source pollution reduction goal. Achieving this goal requires the
implementation of various land use and management practices such as improving the buffer areas along the
watercourses. The report also points out that since 70% of the land use of the Macatawa Watershed is
agricultural, farmers should play a greater role in this endeavor. Figure 11 shows the location of the

agricultural areas rdative to the unbuffered segments of therivers.

16



Figure 11

Buffer Zones
Buffer zane with buffer vegetation
g Buffer zane without buffer wagetation
[] Aaricutural land use
[] Mon-Agricuttural Land

Figure11. Buffer zones and buffer areas along the Macatawa River

(Contact the number on page 19 if you would like a larger, more detailed version of this map.)
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VII. Summary

Flooding causes major problems in the Macatawa Watershed. The largest floods occurred in 1981,
1982, 1996, and 1997. The MDEQ conducted this study in order to evaluate ways to minimize the
impact of the floodwaters on persons and property in this area. One of the goals of the study is to
look at the possibility of using a flood storage area somewhere in the basin to retain water during
flooding events to attenuate the peak discharges and lower the crest. Buffer zones are also evaluated

with regard to the amount of existing buffer area and its location throughout the basin.

A hydrologic model is used to predict peak discharges at various sites throughout the watershed for
major flood events. The evaluations are first made for the basin with its existing configuration and
land use. Next, a proposed 100-acre flood storage reservoir is added to the basin model. This
reservoir is located on the main branch of the Macatawa River in the area of 84" Street in Zeeland

Township.

The moddl demonstrates that a flood storage area of this size would reduce the impact of a 100-year
storm to what is now experienced by a 50-year storm. Theriver’'s crest could be reduced by one foot
and the expansion of the flood waters into the floodplain could be reduced by 60 feet or more in some

areas.

This preliminary study on flood control measures indicates that further exploration of this subject has
some merit. The additional work should include a hydraulic analysis of the watercourses in the basin
during major flooding events. Flood storage should be included in the analysis to evaluate stage
reduction throughout the basin. This information could be used to generate floodplain maps in
conjunction with available information on existing structures and sites prone to flood damage. GIS
methods would be ideal for this work using digital elevation maps for the specific areas of flood
coverage, superimposing eevations and floodplains on maps including structures to identify areas
that could potentially be damaged by flooding. An economic evaluation should be performed to
compare the costs of developing flood storage areas to the economic impact of flooding events. The
economic analysis would also be useful in determining the feasibility of buying out or rehabilitating

any flood prone sites if FEMA funds become available.

Aninitial identification of buffer areas also shows that 70% of the riverfront is not currently buffered

in any way. These are areas where property owners can be encouraged to plant vegetative strips.

18



There are a number of measures that can be used to reduce the impact of flooding and improve water
quality. The area has already received much attention and study and local communities have
demonstrated interest in taking responsibility to protect and improve the watershed. There is every
reason to believe that much can be accomplished if the communities and related groups and agencies

work together.

! Hydrologic Modding System (HEC_HMS), Version 1.1, 1999. Hydrologic Engineering Center. U.S.
Army Corps of Engineers.

2 Sorrell, R.C. and Hamilton, D.A. 1991. Computing Flood Discharges for Small Ungaged Watersheds.
Michigan Department of Natural Resources Land and Water Management Division. Lansing, MI.

% Higgins, S. and Kosley, K. 1998. The Macatawa Watershed Project. Phosphorus Reduction Strategy for
the Macatawa Watershed. Macatawa Area Coordinating Council. Holland, M.

For information related to this report, please contact the following individual at DEQ:

Dianne Holman, P.E.; Environmental Engineer

Hydrologic Studies Unit, Land and Water Management Division
Michigan Department of Environmental Quality

P.O. Box 30458

Lansing, M1 48909-7958

Phone: 517-241-8131

Fax: 517-373-9965

e-mail: holmand@state.mi.us

The Water Management Section (WMS) of the DEQ’s Land and Water Management Division provides the public
and other governmental agencies with data related to Michigan's watercourses. Included in this data are flood
volumes, flood elevations, drainage areas, low flow volumes, and stream gage information. The information is
used by others for engineering design work as well as “in house” for performing evaluations of watersheds and
watercourses. The Nonpoint Source Grant for this project enabled the Section to improve its GIS and modeling
capabilities, thereby upgrading data sources, methods, and personnel expertise that will be beneficial for other
future studies of this nature.
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Appendix A — Calibration Data



Calibration. The watershed mode was calibrated using precipitation data from four major storm events
and the observed stream gage data recorded at the time of these storms. The rainfall data was obtained
from the National Oceanic and Atmospheric Administration (NOAA). The hourly data of the Grand
Rapids, Kalamazoo, and Allegan precipitation gages were used to approximate the rainfall distribution for
each of the four storms based on the storm direction. The Holland daily precipitation amounts were used to
estimate the total rainfall for each storm upstream of the USGS Gage #04108800 |ocated five miles west of
Holland. The Holland total was used with the hourly rainfall curve. This method for obtaining the rainfall

distribution at Holland was used because there was no hourly precipitation data available.

The initial parameter values, such as time of concentration and curve number, were adjusted until the
mode discharge volumes and the observed discharge volumes were the same and the model and observed
hydrographs visually appeared similar. The optimal parameter values used for the four storm events were
similar but not exactly the same, as would be expected, so the curve numbers, times of concentration, and

storage coefficients were averaged to establish initial calibrated parameters.

The initial calibrated modd was then used to generate peak flows, time to peaks, and volumes for the 10-,
50-, 100-, and 500-year (statistical) storm events. Rainfall-duration values were taken from the Type Il
rainfall distribution. The 10-, 50-, 100-, and 500-year rainfall amounts were obtained from rainfall maps
inthe MDEQ's publication, “ Computing Flood Discharges for Small Ungaged Watersheds.”

Final adjustments were made to the parameter values so that the results could be used in the Log Pearson
analysis. Table Al lists the output from the calibrated mode for the various observed and statistical
storms. Since the calibrated modd was adjusted to best characterize all of the storm events, no specific

event will be represented exactly.



Table A1l. Gage and precipitation data

OBSERVED DATA (PRECIPATION AND GAGE)

Date of Storm Storm Hourly Precipitation Peak Discharge
Direction | Precipitation
From Gage Used
Hourly | Holland | Usedin At gage FromHMS
Gage Gage HMS #0410880 model
M odel (cfs) (cfs)
May 10/11, 1981 | West Grand Rapids | 6.5" 5.04 6.5 7200 6924
(CN=70)
July 17, 1982 Northwest | Kalamazoo 52" 8.0 5.8 4600 6904
(CN=66)
May 20, 1996 West Grand Rapids | 3.2" 4.3 4.3 4300 5760
(CN=79)
June 20, 1997 Northwest | Allegan 6.0 4.9 4.9 8800 10271
(CN=77)
HYPOTHETICAL STORM EVENTS
Storm Frequency Expected L og Pearson HM S Discharge Timeto
Rainfall Dischar ge Estimates Estimate (cfs) Peak from
Amounts (cfs) beginning of
rainfall
10% Freqguency — 10-Year Flood 4.0’ 4900 4700 14.5
2% Freguency — 50-Y ear Flood 5.4” 7800 7600 14.25
1% Frequency — 100-Y ear Flood 6.0 9200 8900 14.0
0.5% Freguency — 200 Year Flood 11000 10000 14.0

Table A2. Final parameters used in the Macatawa basin model after calibration

Basin 1D Curve Number Time of Stor age Coefficient
CN Concentration R
te (hours)
(hours)
8-1 79 10.5 9.4
8-2 78 5.5 4.9
8-3 79 11.0 9.9
8-4 83 2.6 2.3
8-5 83 0.7 0.6
8-6 81 114 10.2
8-7 79 14.6 13.1
8-8 75 11.1 10.0
8-9 68 12.9 11.6
8-10 72 6.2 5.6




date
5/10/81

5/11/81

total

time
1:00
2:00
3:.00
4.00
5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
0:00
1:00
2:00
3:.00
4.00
5:00
6:00
7:00
8:00
9:00
10:00

Precipation
May 10/11, 1981
(NOAA)

Holland Rainfall: 5.04"

hourly rainfall (Grand Rapids)
0.01
0.02
0.05
0.12
0.1
0.04
0.1
0.19
0.21
0.2
0.21
0.14
0.26
0.13
0.18
0.17
0.13
0.17
0.14
0.19
0.21
0.16
0.21
0.19
0.25
0.24
0.2
0.48
0.43
0.39
0.31
0.28
0.2
0.2

6.51



date
7/16/82

7/17/82

total

date
5/20/96

total

time
20:00
21:00
22:00
23:00
0:00
1:00
2:00
3:.00
4.00
5:00

time
0:00
1:00
2:00
3:.00
4.00
5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00

Precipation
June 16/17, 1982
(NOAA)

Holland Rainfall: 8.0”

hourly rainfall (Kalamazoos)
0.1
0.1
0.1
0.1
0.1
0.1
0.1
2.8
14
0.3

52

Precipation
May 20, 1996
(NOAA)

Holland Rainfall: 4.29"

hourly rainfall (Grand Rapids)
0.04
0

0
0.02
0.04
0.06
0.09
0.02
0.07
0.03

0.55
0.86
0.24

0.02
0.02
0.59
0.3

0.13
0.05
0.03

3016



date
5/10/81

total

time

11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
0:00

Precipation
June 20, 1997
(NOAA)

Holland Rainfall: 4.9”

hourly rainfall (Grand Rapids)
0.00
0.30
0.20
0.00
0.00
0.00
0.00
0.00
0.00
1.10
2.40
0.90
1.00
0.10

6.00



Appendix B - Flood Storage Area



TableB1. Specificationsfor diverting stream flow
from the Macatawa River to a storage area at 84" Street

Inflow (cfs) Diverted Flow
(cfs)
1020 0
1265 0
1540 0
1840 0
2180 180
2550 850
2960 960
3400 1400
4400 2400
5000 3000
5500 3500

Table B2. Specifications for routing flows
from storage area back into M acatawa River

Stor age (acre-feet) Outflow (cfs)
0 0
100 44
200 62
300 76
400 88
500 99
600 108
700 117
800 125
900 132
1000 139
1100 146
1200 152




Appendix C —Holland Sentinel Articles



Floods f

ollow

5 inches of rain

More (han five inches of rain since 4
a.m. Sunday left streels flooded. cars
stalled, rivers and strcams swollen to
near flood stage, and fields and drainage
ditches indistinguishable today in Ottawa
and Allegan counties.

Flond watches were issued for the two
counties.

The Nash flood warning was canceled
by the weather bureau at noon today:

Tne Holland Fire Department and
street department officials sandbagged
one home in Holland.

Flood warnings were Issued for Fenn-
ville by the National Weather Service in
Ann Arbor Sireet crews in Fennville said
roads were about six inches under water
this moring hut were open o traffic.*‘Our

MAY 1, 1984
A=

city streets are gone. We can't find
them, " clerk Dorothy Garlnck said

. Scores of Ottawa County Civil Delinse -

volunteers from Holland..Zeel ad, Allen-
dale, Georgetown and Hudsonville were
sctivated tn assist police and deputies in
trafllc control.

Civil Defense supplied sandbags for a
home at 861 Apple Ave., owned by Jake
Bakker. About 7:45 a.m. a basement wall
caved In. Waler was reported one-fool
oulside the building and four feet in the
basement.

Zeeland Public and Christinn schonls
were closed today. Water reportedly
covered the high school's auxiliary gym
and other portions of the schao! had water
on the floars and Ihe architect has béen
called to the xeene.

According to Leon Van Marn, Zeeland
¢ity superintendent, Paw aw Drive bet.
ween Chicage Drive and 104th Avenue
was closed because the wing walls on the
-bridge that crosses the north hranch of
the, Macatawa River fell in, Without the
concrete structures on the edge of. the
bridge, the road shoulders faced rrosion,
vanHamsaid.

MAY 1o/ 11

Other than that, “there hasn’t been
anything “we'vé not been able (o han-
dle.” Van Harn said. The "100-vear rain’
has cauned all of the sewer lilt stations to
be flooded out, cauxing numerous flooded
basements

Meanwhite, local law cnforcement
sgencies report more roads were closed
and deputies In Grand Huven joked
‘We're all building arks."

Countles under Flash Flood Waich

- Issued this moming by the National
Weather Service include Allegan, Ot-
tawa, Muskegon, Van luren, Cass, Mont-
calm, lonia,. Barry Calhoun. St. Joscph,
Gratiot, Clinton, F.aton, Juckson, Branch.
Saginaw, Shiawassee, Ingham, Hillsdale
and Kent.

In Kent County where flood wamlngs
have been Issued. at least 19 roads were
completely blocked and under more than
2 tool of water, shenff's deputies there
sand

The weather service cautioned to be
alert for washed-out mads, saying the
heaviest rainfall appeared 1o have nc-
Curred in Kent, Ottawa, Allegan,
Kalamazoo and Van Buren counties

Some, but not .all the roads reported
underwater this morning included:

Allegan County — intersections at Old
Allegan Road and 63rd Street, 133th
Avenue an 60th Strect, 134th Avenue and
S8th Street, 53rd Street and 136th Avenve,
near Fennville, 118th Avenue and 8ith
Street. 48th Street south of M-89 snd 56th
Street south of 108th Avenue. “‘Sixly-
fourth Street north of Saugatuck 18 com-
pletely washed out. There's no road at

all,” deputies said.

[98( Sroesq

Ottawa County — intersectionsat U.S..

* 31 and New Holland Street, Quincy Street

and Riley Street. Deputies report: M-21
and Port Sheidon Road was closed as was
Chicago Drive from Z2eelsnd to Hud-
sonville. Quincy and Greenly Streets
were reported (o have standing water
from six inches o one foot. Ninety-sixth
Avenue at the Quincy Street and James
Street intersections was under two feet of

~ water.

In Hotland City, the Blue Star Highway-
South Washington Avenue-U.S.-31 In-
tersection was closed due o high waters.
Other streets underwaler include Pine
Avenue near the power plant, Van Braght
Park, 17th Street and Ottaws Avenue, and
16th Street. Many ureeu were reported
wnderwater,

Also reported under waler was Chicago
Drive st 112th Avenue intersection and
Ninth Street at Garretson Street.

Area grain farmers were a little disap-
pointed about the weekend's heavy ratns.

While the extra moisture would have
beon welcomed eilher several weeks ago
or & few weeks from now, its timing was
bad for most farmers. Plowing was just
geiting & good start Jate last week when
the westher changed Syturday night.

1 18 not too late for planting yet, but
thers was 30 much rain that many fields

. ®ow have sianding water and will take as

m-nmumamu-m
raln comes. LT g e

Motorists urged to watch
for washouts along roads

Holland city streets came out pretty
well folfowing the torrential rain Sunday
. and Monday which dumped up to five in-..
chea of rain, according 1o city cngineer
Gordon Heldenga

“'Basically we came off pretty well,” he
sald. "It could bave been a lot worse., ™ he
. sald.

However, he said. Halland did sustain -
some damage and many roads were tem-
porarily washed out. The Paw Paw Drive
bridge will remain closed until the
Macatawa River recedes enough 1o allow
inspectors to check under the bridge

He reported that there are several
washouts on Paw Paw Drive because of
high waters.

1n addition, he s81d 24th Street between
Waverly Road and Country Club Roci_

was washed out

Police of the Saugatuck State Police-
Team report that hall of 14ith west ol &ith
Street {s gone. Bhe “‘gully” caused hy
eroding waters was expected ta be [illed

today by the Allegan Counly Road Com-

mission

In Ottawa County. road commission
Engincer Ronald Bakker said the state
trunk lines were open but many graveled
side roads were washed out In some
cases the culverts have been washed
away

He said road crews -were repairing
120th Avenue near the bridge He sad
high waters had washed out the bank
under the pavement. Ninety-sixth Avenue
south of 16th Street near the crvek also
sustained similar damage when high
walers washed out the pavement’s foun-
dation.

Road le are “busy pecking away"

"atthe damage. Bakker said

MaY 1z, (981
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~dent-of -Zeeiand schools Dr. MJlnmer :

Zeeland High School was dealt an
easterly blow of six inches of rain which
caused aboul $2,000 (o $3.000 worth of
damage.

The damage occurred where the 1967
section and the 1978 editions joned. The
damage apparently stemmed ‘from the
strong portheasterly winds. Superinten, .

said that there has been no damage from
major slorms out of the west or south -
Two locations In the business depart-

- were on the scene inspecting the damlaﬂe

" with school admlma\rnlon after the

storm ——— —
Meanwhile, the harm‘ﬁl nu areq
Zeeland was 104th Street and Al

Avenue Many residents had water n
their homes. Hundreds of homes i’
Zeeland had water in their basements

leon Van Hamn, city superintendent,
said the basemnent water was Causey by
the water table being so*high. 11 sevped
through™\the basemefit walls and the
sewer system backing up throught hv
drains

Van Harn there was . no pm
biems with the lift stations *They just
couldn't keep up with the flow ™

Zeeland's emergency services worked
all day helping to sand bag and pump out
basements and with 1raffic control “In
some areas the Macataws Kiver was a |
gquarter mile wide and there was still a ot
of standing water Crestwood Village

Condominiums had "a ot of (looded
basements .
By The Assoclated Press

Workers were busy today cledning up~
the damage left by flash floods that swept
across southern Mlcmuan closing dozens
of roads. foréing the city of Grand Rapids
0 dump raw sewage into a river and
stranding at Jeast two renters on the root™
of their apartment complex

Although in most areas the worst of the

~ment-suffered-somecetiing-tile-damage—flooding came ! Monday—atleastoneriver—
«which ‘fell down on some textbooks and

‘some water fell on some business equip-
ment. Dr. Harper said.it was minor in
sature.

The auxiliary gym floor is believed o
bave no d

malntenance personnel mn‘me area
mopped

up.

The architects, Dayerman and
tates and the contractor,
Vander Werf( Construction and Company

was not due tn crest’ until loday, the.
weather service warned The ‘Rogue
River was scheduled to reach flood stage
early today, near Rockford, north of
Grand Rapids, acoonung to hydrologist
Gary Charson

In Kent Counly. at m 40 roads were™
e’ Lo be closed today. because of
washouts or inaccessible bridges, said Lt.
William Dice of the Kent County Sheqill's
Deparment. .
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Storm

slams

Holland

By Sentinel staff writers

A massive thunderstorm delug-
ed the Holland area this morning
with more than eight inches of
rain causing power outages, clos-
ing roads and and major {looding
in the city

This morning most major
thoroughfares leading outside of

the city were Impassable because

of heavy flooding Road crews
were selting up barricades and c1-
ty police officlals sald the roads
would be impassable until later in
the morning

The splash of thunder and
lghtining it up Lhe sky for most of

. the evening and police unolficially.

. eslimated the rain fall at about
eight inches
The storm knocked out Hollanl
Board of Public Works substa-
tions. and downed primary and
secondary power lines, said Gord
Schrotenboer, controller for the
BPW.~
The Mayrose area on the north

stde and the tail end of Waukazoo ~

Woods was still without power this
morning, said Mike Trethewey,
storekeepr for the BPW. ’

Trethewey said there would still
be scattered outages for awhile.

Schrotenboer said most eleg-
tricity was back on except in those
areas on Fairbanks and near the
Whar! Restaurant where
basements were flooded and elec-
tricity disconnected [or safety
reasons. .

Schrotenboer said all crews
were out and would be working a
Rood share of the day bul had no
estimate on when things would be
back to normal. e didn't know of
any problems with sewers back-
ing up.

Water {rom the storm f{looded
out all the basemments along 24th
Street between Lincoln and Falr-
banksdqnd caused three gas leaks,
accordl to Ottawa. County
hmergch) Serivces Dlreclor
Thomas Caldwell.

‘Two residenls reported lheir
basement walls had caved in.

Emergency services logs show-
ed activity in the emergency ser-
vices office began at 2:47 a.m.
Saturday..

Sometime shortly after 8 a.m.
today a resident located on Mason
Street  between 104th and 112th
reported a washout of property.

Several roads proved im-
passable. The junction of 8th
Street and Chicago Drive was
ficoded as were streches of 16th
and 24th Streets. Caldwell
reported 24th Steet ‘was 'hit the
hardest."

He also reported a car sank-at

the junction of M-40 and U.5.-31.

The passengers- were forced lo
swim to the curb.

Holland Police said the only w ay

=-0Ut. ol lown-was: -norih-

bound U!S 31 which 18 closed south
of 3Ind Street

Other major roadways closed
this  morning include Eighth
Street, east of Lincoln Avenue.
16th St east of U.S. 31; Blue Star
Highway interchange; and M-21.

Caldwell reported his office was
unaware of any weather-related
mnjunes :

The Holland Fire Department
made 13 weather-related
emergency calls throughout the
morning but reported no [ires.

A weather-related fire occurred :

at Ottawa Door LIght in Zeeland
but no further information was
avatlabie this morning.

Fire units also responded (o the
scene  at Montgomery Wards

982 ST0LRM

where the rool caved in, but no

fire was reported.

Lightning complicaled matters
for emergency services people.
knocking out telephone lines and
the citizens band radio.

“We got hit hard. We had a
flash-like arcing condition.’

_A transformer either started on

fire or was arching al Holland -

Township fire station #1, Caldwell
said. Hpolland police also reported
their office was struck by lighting,
shorting out the air conditioning.
Bob VandenBerge. a flight in-
structor at Tulip City Airport sald
a third of the runway was under

waler but said some small planes -

could come in.

Ed Hunt, park ranger at
Holland State Park reported some
standing water in
Macatawa unit. He said there
were power outages at the park
but he had no reports of lighting
hitting the park.

The Hoiland Coast Guard
reported being called out on five
rescue calis which kept crewmen
busy until 6 a.m. A spokesman for
the Coast Guard said one boat was
capsized and in another incident
two people were pulled from the
seawall on Lake Michigan. A few
other boats were stalled in a drift
in the waves which varied from
four to eight feet. The rescue work
was slowed, he said, because of
poor visibility and rain.

In Hamilton, 72-year-old Susan
Smit was traveling northbound
along M-40 north of 48th Street at
about 5 a.m. when her car left the
roadway, landed in a ravine and
submerged in about & feet ol
water.

Allégan County Sheriff's
deputies said Mrs. Smit crawled
out of the car's side window and
was not injured. Deputies said,
though, the woman was shaken up
intheordeal. -

Deputies said M40 and M-89 are
passable, but were advising
motorists this morning not to
travel on them. They said road
crews will begin repairing damag-
ed porllons of the road this morn-

the Lake
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Many

residents -
lack insurance

"By Sentinel staff writers

not insured against the water
damage resulting from Saturday
morning's torrential rainfalls,
several Holland area insurers
sald.

Flood damage is not included in
comprehensive insurance policies
such as the homeowner's policy.
There is, however, a federal flood
program that is underwritten by
the federal government. But in-
surance companies don't sell

' many of these policies.

The main reason- {or this seems.
to be that homeowners don't think
the insurance is necessary. Floods
in the Holland area are rare, and
most Holland area houses are not
in 3 high-risk flood plain. Next to
that, flood insurance is expensive
and has a high deductible.

Insuring a ten-year-old $50.000
two-story house that is not in a
dangerous area can cost as much
as $1680 a year. Additional in-

surance for the contents of the’

house can add another $50 to the
bill. On top of that, both policies
will have at least a $500 deductible

each. Though these figures may .

vary from house to house, they
. provide an indication of the cost
involved in insuring against flood.
*“It's worth it when it happens,
but only then,” Dale Van Lente of
Holland Insurance Agency said,
adding that few flood insurance
policies are ever sold.
The government insurance pro-
gram started more than a decade
ago because most private insurers

were wary of the risks involved in -

insuring against {loods. Insurance
companies work with
homogeneous exposure units,
groups of insurance-takers that
are essentially in the same risk
group. With flood insurance, such
~agroup-is-hard tofind - Every:

is a rating case in its own,” Van
Lente said.

Added to that is the fact that
flood Insurance is not a very pro-

Juy/ [c[/

1982

- fitable business for an insurer. As
Many private homeowners are -

Bob Wolbrink Jr. of Wolbrink In-
surance explains: “With flood
losses it's usually all or none; in-
surance companies run the risk of
being wiped out {inancially.”
Insurers noted that. many_

" Holland area corporations are not

insured against flood damage
either. Corporate insurance
deductibles can run ‘as high as
$25,000 to $50,000.

Butch Lievense with the
Lievense Agency, sald after the

" weekend rain, many homeowners

are upset to learn flooding is not

- covered by their insurance. But,

he said, changing agencles will
not do any good because flood in-
surance is generally handled

-through (he National Flood Io-

surance Program.

Some residents of Holland city,
and Holland, Park and Laketown
townships can buy the flood in-
surance, but not every person can.
He explained that municipalities
must be qualified to have flood in-
surance sold there by approving
certain zoning regulations. It's a
long process, he sald, and not
every municipality goes through
it .

Once a municipality is qualified,
anyone can apply for (lood.in-
surance. In general, Lievense said
they would be covered if flooding:

.occurred because of: an unusal

and rapid accumulation of runoff

* or surface waters, an overflow of .

inland or tidal waters or backed .

1delid

'%p sewers due to {loodlng

{rom
by ﬂooding \wnuld also be covered,
he said.

He noted Lhal people cannot "
simply run out and buy flood in-
surance if heavy rain is predicted
for the evening, though, because
there is at least a five-day waiting

. while anyone_
in Holland can buy the tnsurance,
they may not be abg,to collect on
it if damage was caused by nor-
mal cyclical flooding ot erosion.

A-f




JU 177 1982 SroeM

) “3IN3INNS 24 10 X908 3y yFnoayy
joaa Arened puw dn pateoy dwoy oM puTyRq
afe1ed o up paxsed Jed @ ‘UONIPPE U] ‘Spreoq

;=200 1 yBnoryy armyuinyy pae Sunedred
' g3 paxeos pue ‘dars doy o 07 dn juswateq

st z8bl bi far

oyl Jo jwedndoo 9ql "episul PIPEOSEY pha
pue Sutwiow Aepimes ULIOISUTES 3 Jo 1gBeq
a1 je peade(iod JIMONNS Y] JO [Tem JUIWITEq
VvV 'uo0ulaye AEpung JWoY SNUIAY UI0OUl]
10t 18 JWOQ ¥ JO JUIWINEq A JO 9| 9 18gm

—AIRGS AN PR 131 M- pAedRIoD [TRM 33 BAQM 100 [PAOYS 01 T} gYId ‘b1 ‘9NAQ UBA PPoOL puw

Bajdacrs sireisdn sem '£S 'UosUROL I%0Y dwoq

ATTPDY Praoy) £q 02oyd (euTrsos

/- v 28bi bl faor

s ‘pauers
3 Bumed aiqnon oa peq amn
181 AqQ pUe "W'e {1 PUNOJSE I8

-0 334 (102 01 Juoydara) 2230

362 39 0] R

-pem 3y su daap I15jem J3A0 sEM

318 M DIES ‘[[07 SIYIUI € 199}
§ 1noqe spues oum ‘Aafjeg

*£393es 03 Jay poBieup pue Jed
g3 01 100 pIpEM WA Laneq

3ABq pmom 3j Inq jno paddas

* 3AWY P00 YS,, WA, 3 PIBS
.. 9819 BujyiAue ueyy paunyduy
oW Ssem dys . Uiyl [,

j S —-—'38pNq LUPMOM U
10Q IO A PIdY 3Y Jfjym asoy
3y} .30 pud Juo qesd 0y 1oy jad
03 paLy} Kj{enul Aafied pies 1§
Q9T "F 09T "ISIIM 3Q YuBld
S . .. 10u 3008
07 3ujoB sam aBpLIq Yy J§ mouy
L.Upip I..'pies 3y ‘198 pmod

1 Bupp 18950(0 Uy sem I,

‘3347 2 03 3 P31} pue ume|

Kqieau e wodj Isoy uapied

.2 pagqqedd uayl ‘lay Jaye
j=0f - o1\JaIYm PIIBQap Y

SPIOOANT B U

. R o b
pies. ,dumf 01 Apeas ‘rano
Yy up Iwind 13y pUe puey uo
uj A 194 M 1898 10 AR

aq Joj WOQ ured AL ‘pusq  jo doy Ay U BURE SBM NS,,.

“0ftod 2

{—aq 2 pakn g uBWOM L %2 03 Laped 198 03 idwane ue -

up wiog A} BuUiNUoY SBm WS
NIV
dn Buyry sem pue pa[re3s pey
J8d I9H ‘ZIUIH 18 YIOm 0} Aem
1Y U0 UIQ PEY OYM UBLIOM ©
woJdj [eud(s B sem )} ‘pedjsuy
plesay ' (s48d pIfMIs Yy -
JO UG WICJ}) HOYS (|BIIDAN3)

ue aq yBiw 3 wydnow 1,

S woy
189 & pIEdy pue 19941S. Wel -
PUB ANUIAY [IZRH 18U A1
advuieap ays je pIAjLIe 13_NS
410z 358 U0 S3Al{ oym ‘Sajred
‘pOOLs 3Y) AqQ pasned ada(jod
ay) 01 a8ewep N0 ¥XIYD 0} “W'e
0£:§ punode Jujuiow Aepinjes
Hiom O} Aem S|y uO sem pue
agago) adoy je jueid 1amod
ayy Jo aBaeyd uj sy Aajeq
‘Kajjeq uup
AQ u2110810] 3q I2A3U [lIm AYS
1Nq aWeuU 13y aaed I2AU S
181114 [OIS (MUl jUSS
uOSJapuUDS auLIaY DY Ag

- ysiojows Aq pandsad

1D> ul paddpiy ubwopp

‘71 ‘Beagem Aol — sujfaq dnuear)”

S-V

28bl bl Janr

: ‘Ja1134 Jnsesip 10§
uoiedjidde ayew o) Kemiapun ale
suoyieredasd pue ‘£1unod aqy uy 43
-u3B1awa Jo 1S B PIIe[dIP 3jloy
S3wWer SIBUOISSIWWOI Jo pJeoq

-398 Aouafiawa ‘oM 980y
‘1983 pue Qo
W o1 wBeno som paswsBu
A1omoQ 1uey u vaaw Bujwod i M
3(1qm JuBu Aepung “w-d ¢ Aq 2014
-38 0] PAUINIAI UM RIILIOISTD
1891 AN oM ‘vare weBofry an
UM 119 189pI8Y PUBIIOH JO (IN0S
"$28TY JOULIOJSURL} PUB U] 1IN0 DR
¥O0uY YOjyA ‘saxine BuiniuBy &q
pasned 313 $398100 2 0 1O
"Kjuno) emenQ pue weBafry yioq
apnpw suoiBal awoql, ‘Aeprmes
VO SIN0Y TRIBAIS 10 D“OSOO—Q
moMs am suciBal 1sammnos
pue 189m Ayl Ul Yiawolend
000'I7 ¥9. Auew se pies 9wy
-JO Jam0d RISUINFUOCD NG ‘HOOL
-197j8 Avpuns AQ palio}sal sem
Tamod 1sow ‘sease Judnno up
“320U8 [B31LN2312 jo JoBuep ay) 0)
NP 170 INYS PIUIEILAI BITSIUING
1810428 3Ing ‘Sujuirowm ALep
-ung AQ POI0IIL FEM BIQWOIEND
fepuapisal aeapd 01 Jamod
11V 'P1es (NSMBI0R ‘poouidal aq 0y
pey s1owojsuen Wi Aepung
wBupiw mun yBnoay yBens
P3anupuco pue KBpUNIeS ‘W'e 0£:Z
Aiewixoadde e ueSaq wom
. 3wl jo portad papuay
-X3 ue J0j Jamod notim sem uojy
-eindod s,puefioH a Jo juadsad o
sdeyiad A110 3} Uy SINOY [BI3AaS
40} Jamod noyiim  SIIWOITND
St Jo s3aydood peaidsapim
I3M AN 'ULI0IS Q) U] PAUMOp
3Jam sout Auew 00) jou y3noyty

‘sayins 1joq ButyBn Aq umolq

2J9m SISN) JBULIOJSUR) AuRW SE
's33e1N0 (801110912 iim paBy Nnb
MY sem A11d aY) pres rysmeton
‘PIBS [ASMBION ,, ' J3j8Mm
udanw ey ajpuey o) pauSisap

—Auno) ueary au) Jo uewIRY) 19430 Sem WAISAS TOMIS YL,

“Ajunog uefary
u safewep B Jo jeWNSI
261294d 210w € Buyvew w sisse
pue Ul JwWOD 07 PIMPIAYIS Sem
s139urdug jo sduop Aury aqy
"Qq3M 01 BUIpIoddE ‘s
1M 3N JO SAYIUL 2T '+ 108 U WY
pUeR 'SHpPUW 6t M pasnop
sem uedafly ‘paplodas sem [[g)
-Uted Jo saydul £l weq vedapy
ayl 1y A1unod 3y) Jo seade (enuad

ISIM YLIOU PUB [BNUID A 0] Pa

-Ujjucd sem aewep ayy jo yongy
. 4ay3iy
Je) 08 pIN0d S3IBUNISI A ‘SN
pue Sa3eINA J0J SNBWIISY AU ppe
nok U3UM., ‘PieS qgam ,,'auoje

£1unod ayy 1o 1snf s1 Jeyr puy,,
'Speos 07 3aBewrep ut £1unod 3y o
ANewnsa ydnod siy s} 000's22$ pres
‘£itmo) ueda|iy 10j 4015311p SaNA

) ojul Jaem ujes jo uwopenfy

-Ut $530%3 0) anp AemAue sdnyoeq

13M3IS U3IQ 3ABY pmom  auayy
‘PAOU IHSMBIOW 'IN0 2108 10U pey
uones 3 01 13mod J1 uaAd Jng
Swoy
— wolj 3Wed I 313y ¥deq 1da
-xa 0F 01 adeid ou Yim J9Em ujel
ssaoxa  Jujaest pue ajqesadout
sdwnd ayy Bujrapuay ‘yno payaouy
Sem JUBINGISIY SSNY WaJj Ssosde
B3NS WYBY 158 U0 UOREIS Y]
aBemas ay) 01 Jamod yey) SEMm ‘pres
1sMBIOJY ‘waiqoid 3 jo wed
“S1UdWISEq papoo))
qum pareiseasp Apealle satuoy
Kuew ojur a8emas med Sujjisodap
‘Aepung £112 3y 1240 ([ SBUIOY
ol dn yoeq o) uedag Siamas
‘paduatiadxasiuapisal  pueqjoy

plennos  Auew jeyy Buppoog
TR $INOYSEA AN 0) BONIPPY TT
P L 1edal 03 9Ai3uadxa £33 aq
{1 31 adenoo surew Jamas 0oy
10 200 §1,, P90Q 34 ,'dn Fuymoeo
111 J0 1830m ¥ Alqeqoad pay,,
Sume
adet Jomes B, 3q PIMOA ) pres
1XSMBION NG *AQEIBAR 124 Y0u 7
afawrep A Jo yanowre refjop v
. Ples IYSARION
Jasdeiied Mmool Jaxwam
) jo W0 18yl POOYIPRIT 1Bl ©
£1 330U} (WANVAS 1oM38 Ay U]) IPIS
QNS 830P A[[BUL 1I1TM A UM
19T pAIduce £33A ALIM..
‘SAUP 10) 1UIDIAI DUI0IIG JOU
Aew amieu £q 1no pajawn efwurep
e an ) djedal o Kemsapum
S| YoM D[ym pue ‘ullojsuiel
ay) uj IBewrep AQRISPISUGT PAI]
-Jns waNsks 1M 8,L110 A pres
smRIoN wil Jafvuew [RIBUIB
sonENSIUIWPY K10 a1 U
“a1edad 01 000°0058 1900
pmos speol paBeuiep an tem
Sajwiow S|Y) pARWINSD SIAN
12908 gt

. JO Y583 3NUIAY WNGHI PUB 'anuUdAY

PIEYL JO WINOS 1330S 19 1123NS
Wbk JO 1589 ANUIAY NIHET '68-W
JO ULIOU 1330S 1STH 113315 WISt JO
1883 I15N{ aNUAAY 1911 ‘drysumo]
A31121U0W UF 1INS Y187 JO 158
1sn[ PNUAAY I Ie pIsol)
sBujulem Jo sapedfLIEg (8
-Jed yusliem 0} yBnouva Apiaass
paBewep 219M SUOLIBIO| §§ Afjym
‘Kadwod  pIsojd aur  speod
1B13 pIes SAUN PAlg JUOISSIW -
-weo peod ‘Awno) uedany oy
'PAs0(d 3q [TIM
0s{e PINS YIXIS'IALQ ofediy):
PUE 1330S YIXIS JO uOnNIISINU|;
ay) Jo asde(100 3yl jo 2sNEdaq paE -

‘widshs Arerues TpeoH PIRUDI0 PIO JOTSIM

si 193NS puge pres osie dtjed- |
"31qessed aq pmots
nq ‘A2 3y jo suoriiod ul pared
3J® 513305 pasord Ajenued poe-
PIsoP JHNQ dpew e sieddr.
3lIym AE1IUGapT djJeT) 01 PIsap)
3q pInom §13a1s 353yt pies eduad
-dey pyeyNy Josiatadns jaang
‘peoy qni) £nuno) o3
PeoY ALI2ABAL WOJ) PISOLd S 05(8 -
198018 1Mo)-A1udm ] anuaay afd:
-dv 01 anuaay ujdoury wouj 1Pang”
IKZ S S8 'PISOLD ST 133NS Y1k 01+
193S Y191 WOL) dnuaAyY ujoduy -
‘Aepo) ptes s{eot)jo ‘aewep .
wJiols jo 3snedaq Adnupep’
-ul pasOd 3q [[Im e3le puejflol
ap Ul S12NS Jo Jaquuinu v
1011Im 4OLS BUL UGS

1yswopy aa0Q Ag

P8SO|2 ||14S S4904S



*ajow 1o y2am sayloue 3unueid
Ag|2p PIROLD ules oyl pres o
Junsds 1am pue plod e Joye juet
o1 Juuuidoyasnf siawse) 10
. 9BYI3s © Sem UIRL 2YY ples "luade

2314335 UOIUIINY dativiaduo)
L1unoy) ewenQ ue ddnay 8] -

’ RESLEIN
100 y3nouys pasoisal sewm Jamod
Juusow syl 4 10y ‘spouyj Yl
01 anp 1A paodas diaw
2a3eIn0 san0d pAINED WY
pres oys 80 b:%..cf, Rium
"J0 10] & Mgy oy 3utod 25,34
T c23au Y1 Umop paysew Sy
-eq6id sjeibuaiad paueid sjwau
134 Jo ({2 1eY) PiEs ayS |njunesq
UME] 304 axews oI Ylus piE
JO 10| € paysiuly ays sayje jsal
aused BUIpou)) A1 PITS EpItys
. AR “PIES AYS Ay m -
-A32A3 sBu} put sLYIP sy
SPACA SN0 A2 PROYS ROA L
“FUIIOW MIYY PIEK 13341G
L33V, % EPINYS a() Ul dadp a2
SIUY [TIOAD PIUIRWIAL IIEN
JSING AV PUB INUINY

)L 4ESU spIES PUR 8123008

UIPOOY; “aqUPy 811 PIMaj)idne

13l AIE[Y YD PUTIIRY wi

MAY 20, 199¢ STORM

‘pies ay ‘op ued
2% 1O AJOYym € 10U 3 243y ..
*SJEAN Y} 1Da0 FUIpOOY Y uw
aalj 0) pausedf s Ay pies uely
‘s1eak pf U1
UM PAY 1SI0M Y1 sem Buipouy
5, ATPUO)Y PIBE UBAY "M
wio)s plo jo asaedayg duipooyy
o) auosd ) ¥22e 2y yInogny
TUOULIAIE SRPUOLY ANUIAY ely
Swnjo) 1631 N0y s uesy [Av,
faEMOL PUR 13D01G Yin] U0 Qind
ETTIELG R (N EEYERVEGEITIN
TAND 340D YIRS
3yl Ul 3122215 AURW papaa)) os|e
uled Yl Proy Ay O 1sow
1snf 133508 §igr 883 U0 pue s
RN R IET TR I IEE HIVREETITN
PUTE VB3] Y1 I8 SINGEE W jRILE
uisned dasky pasejd Jsiew By
TGP IETT T TT FIRAVIVE RTR
“Fuidow siyy Juipadas
23Om WISITM DI PUT MO[JIAN0 YL

RSV YEV AW VEL DI ‘».J;.»

NG WEp Y o (A [ds AduD
-1 DY) 2280 BULMO XEM JIITW
1O 22YIUL g | INOYE NP iNWy
“133[0 Lo panTid 213w WEP YL Jo
Weappumop sidumo uaduly
RITLRTTENTES [T JINEEE Y
EPEIN mu:um»uEm_ AJunLI Y jO

30133p QWS (g 01 Buipiuddy
SANUIAY Hlgy PUR YIRS UdmIay

1Pany Asuing) uo weq Jowwig’

Y1 INOYE POUIIIU0D 1SOW 2IdM
ARID1J0 AJUNO Y- eMTIQ Aep
“uojy wed ¢ pue g udamiay dus
-poog 241 o utod Yag Yy
. “UOHI PPV}
wyl JO pud duo e ?u:::-:o ERUES
PIEs 24 s A0 Uayy puw
DI EALLIED € S 3L YUYl A2y ]
£25u papooyy & ydnung
Aunsup o sasuep jenuaied
PUE As2UNALILIAY AYL /LBl
160D UIJO MAAUP DIk (YIS
jaE:j 323410 3ajugd pusjul]
SIMYIL PILIU DY) piEway
Buryoup iy g AYN] X {140
QA 2 saudua -yl ..
ESULITE EETVITEAS £ L ST EL JTY)
® 10) PIOIPEL UOOS 3}] $IAIPM
ENTRUTTR. T LENPEIT BYITNVITS 14
PAPDIP INY TYOIN MLl plepuris ¢
iiwm 321) sapyas ay qind oy apge
Sqaydi a4 igdEnay speuiduoe
dutmo ] s AgpV Juo aapiay woy
APPEIs |[3) Uirs 43
ST I3 A4 2345 0} BUIR) CsdUE]
Yiog Ul P2YS0m SO MO )
_ s Jusiydy
) oYL puIeEe Jep o) Zuuudxy

S anuaspe

pue Joop-asuy uey) 1aydy
SUM A21EM DY) 'SIIRULL UIYIIAY
FEIL2Y u_u. yEnoag ysnd o) paui
Apuasedde s12aup 121y ujoour]
1€ 1{ ST U0 puop s ACpULjy ul
PALEI ¥2II4IA INQ) 1383} 1V
“FUIIoLl iy 2)e) jRun
UOIEUIYSE A\ B PISD[D pauitiLS
femydiy oyl ang CBuuasd
Avpungy  Upodur] pue pugy
usramiayg pavdusum [y Ny
Fuipouy)
JO REIIY ANUdAY UOIBUIYIE Ay
JEDU [y ST UMOp anygs o
AUOYINE FUILIA2 ) U} 12208
YIOF HHW $122520U8 1 223w
papoop) Seaydiy ag1 jo woitod
spuu-sapenb v a6 wid 7 anoge
SAUIAY UIUUL] PUB 123218 PUTY
U33MIN [y S PP g
spEal PO
PuE suap v Bplieap pawayw
a0 dunadTaou22 oy
SECOARPUOLY BN DY) InOgEnOYL
wavm Juisiq)
EUEES
Yy 1e parEas sewm pue sainlu
JOUNR PR13J)ns IstajOW Y |
papp¥
Y L4024l Qitw 220 34}
. 1y woufpoaupiuo )

“Dospmagpun spivi Spros paiv s3] inodumo( INIOLS

S314O01S GINNILNOD

"G¥ 9664 12 Aepy AVpSENL 13NIANIS QNVYIIOH 3HL

. R ‘ures [e1uaLi0) 3Y) Aqg Ino
wwcooc 313M 1€ °S'N Buipnjout 'speos Aueww — Ayan| 35am SJRALP 353Y] "UOOUIaY e Kepuop Swioisures ayl o JySiay ay) Suunp ._w.m;
UIPURIS y3nouLy yse|ds sanuane eiquiniod pue 333(10D UaMaq 123A1S WOT U0 Bulanel SIsLIOW ‘IYIHMAYIAI HALYM ‘HALYM

W0 03/ 1uiuss

It 957 Tz vy

SY 'WYO.LS 275 5v21d
01u0 ploy 01 BuLin w§ aiym
puBy 2U0 Yitw uo Suipjoy w |
‘dn uaye}l sew ss23x2 Ayl |ie
eyl yonw os sexm ados ayy uo
pade|d uotsud) jo Junowe Yy
‘3ulaow SI IEM DY) 1]1ms
moy aurdewst 1, UBd NOA .
*3213 2Y) JO 0F 15} Ay se vew
241 Ys1e3 0) YENOU 3503 sEM
ay pies 1od[eAy ‘duudanduew
JO s3jNUIW $T Inoye 1Y
. ‘presje
2[11] B UBY) 2I0W SEM Y
1BY} PUNO) PUE JUALIND Y) JO
ssouydtnb pue qifuans ay1 Aq
“pastadins sew 2y pies HodEy
‘sgeai yl do) 1mydys1y v,
"1103]E Ay PAIOYIUE pue
punosd p uo pasers s1a1y3y
-341f 19110 2y L, wiy 103 o1
331EM 3Y1 O1UL 1IN0 JUIM | pPue
3do1 Yiiw $2A[35IN0 PAINIIS
pue uo s1ayoefl ap ind am..
‘pies nosfeyy L prInad sex
Y pue Wiy 335 P[NI 2.
‘A13JBS$ 10] 2211 € O} Jun|d pue
1IN0 PoqWIHd UBW aY) 212Yym
ssed13a0 3y jo apis yuou
241 UO deJINSs Y1 0) paieoy
ueAlLIW 241 “1em 3uiysny Jo
129] X1s uey) ajow ur padidow
-qng "ssediaao ayl jo Ipis
YINos 2yl UO Y3dId Ud|[Oms
® 0lUl pUE SWEPY JJO PAIdIA

papeay uew paynuaptun
UB AQ UDAlIp UEBAtUNW ®
uaym wrd g9 12y A[1ioys
aWwed 3n3s3L dnewreIp YL
. ‘Kap aq ﬂ:ocm
{epsaupapy ptes inq ‘depo)
utes jo adueys 1uadsad oy
e paaipaid 201198 1ayteam
{euolteN Yyl CAlowaw
1U3231 Ul B3l 2Y) Ul SWIOIS
1S31AB2Y Ay} JO JUO Ul Wep €
paud1ealyl pue speoJ pIRd0Iq
*S12A11 pUE $122J15 PAPOOY)
utel Jo saydul ¢ se pa|p
-uey s1mydiyosny pue 9ottod
1eY) Spaezey pue sauadIawa
Augw ayt Jo U0 sem 1]
‘anudAY YigR Jeau ssed
-12A0 123115 SWEPY 241 INO
paysem 1ey) ¥3313 papooyj e
OJUI JUIM JBD IS0YM 1SLIOI0W
B JO 2J1] 241 paAes pue asn
01 Juturesy siy ind £pjenise
ay 1BY) 124IEIN 19M 5 AEp
-UOJy [1IUN Jusem 31 ng
‘sawn
Auew sandsas 191em pasnderd
pey 11odjep aaeq 1mydy
-2114 diysumo] pue[asz

s foig
© NIVOOW JIHVW
pue NOSINNL NHOT g

speo1 Ino-paysem ‘spred
‘PIpoO]j ‘onosar.onewrerp s3unq
'SIE2A UT WIIOISUTET ISITABIE]



JUNE 20 [777 STORM

state disaster aid won’t come in cash

the way §f equipmenT to
repalir.stdrm'damage

Michigan governors have issued 30
disaster declarationd in the last two
detades, but since Michigan doesn't
have the hurricanes, earthquakes and
forest fires that occur regularly in oth-
er regions of the nation, it has no

ding di -relief fund.

By ERIC J. GREENE
s Seaff wrirer

1f Gov. John Engler declares Alle-
gan and Ottawa countics disastes
areas and authorizes state aid for
flood relief, help could be on the way
by next week. But it won’t come in
the form of money.

More barricades and sandbags,
extra trucks and traffic officers might
be sent by the Emergency Manage-
ment Division of the Michigan State
Police, but the state provides no mon-
ey for disaster cleanup efforts.

State legislators have long consid-
ered Michigan a “fairly safe state to
live in" and don't save money for dis-
aster funds, according to Michael
Prince, public affairs officer for the
EMD.

Allegan,
Ottawa

await aid

requests

Allegan County officials had
planned to send a disaster-relie!
application to statc officials Wedncs-
day, but county Board of Commis-
sioners Chairman Jon Campbel! said
damaFe assessments still haven't been
compieted.

Campbell said $600,000 is nceded
just to make storm-damaged roads
passable. The damage 1o county
drains is even greater, he added.

“We're conservatively estimating
about $1 million in ddmage to county
drains,” he said.

County emergency officials have
received 40 to 70 calls per day from
homeowners reporting damage,
Campbel! said. He said at least two
homes in the Hopkins-Salem area
remain underwater and cannot be
reached for damage assessment.

4 e’re conservatively estimating about $1
million in damage to county drains.”

Jon Campbell, chalrman’

Allegan County Board of Commissioners

The Allegan County Road Com-
mission aperates on an annual budget
of $11,76R,000, and county officials
claim those funds were exhausted by
emergency flood needs.

The Allegan chapter of the Ameri-
can Red Cross set up a special service
center for flood victims and has helped
more than 100 familics since Monday.

Financial contributions can be sent
10 the Red Cross chapter house at 425
Hubbard St., Allegan, 4%010. Anyone
with questions can call 673-8640,

On Tuesday, Ottawa County officials
cstimated the storm damage at $200,000
for county roads and at least $25.000 for
county drains. County asscssment teams
were still gathering damage statistics
Wedncsday, and a report to the state is
expected by this afternoon.

Bill Smith, Ottawa County emer-

ency management coordinator, said
ﬁc doesn't know if the damage coun-
tywide is beyond the county’s means.

“We don't know if we will make &
formal request or not. When some-
thing like this happens, you really
don't know what you have until you
§o through that assessment process.”

mith said. 1{ the state does issue a
disaster declaration, the only financial
help it would provide would come in
the form of low-interest Joans. Disas-
ter-assistance grants would only come
from the federal government.

After declare tt
as disaster areas, they have 72 hours
to submit a formal damage report o
the EMD if they want state assis-
tance. Allegan County submitted its
report Tucsday and
has until this afternoon.

JNE 26, (997 A-3

ttawa County .

By JENNIFER JACOBS
Staff writer

ALLEGAN —

Gov.
county as a disaster area.

1M declared, the request could
bring aid in the form of person-
nel, supplies, equipment and
materials 10 county officials
working to repair damages 1o
roads and homes after last week-
end’s thunderstorm flooded areas

with 6 to 10 inches of water.

. The formal request was
signed by Jon Campbell, chair-
man of the county Board of
Commissioners, at 1:01 p.m.

\ Allegan
Counljy officials are waiting for
ohn Engler to declare the

Thursday and forwarded to.

Lansing at 1:10 p.m. The results
could take up to a week.

“We are awaiting a decision
from the governor, but we don’t
know whal to expect,” said Don
Martin, dircctor of emergency
management in Allegan County.

Also waiting is Ottawa Coun-
ty, where a local state of disaster
was declared Monday and offi-
cials submittcd an initial damage
report Thursday aftcrnoon.

JUNE

Ottawa County Emergenc
Management Coordinator Bill™™
Smith said assessment teams are
still reporting and it is unclear
whether the damage is severe
enough to qualify for state aid.

*Allegan County is much more |
severe than what Ottawa County
has expericnced.” Smith said. “If
they deny a request for Allegan
County, 1 would say there’s no
chance in the world that they
would do it in Ottawa County.”

Damage to roads in Ottawa
County is estimated at $200,000.
Mast residential damages were
backed-up sewage lines and
flooded basements. o

The Allegan County board

.. Thursday approved $50,000 from
=the county's general fund to help
the Allegan County Road Com-
mssion offset the costs of alread
‘incurred overtimé expenses. 7

At least Allegan County 43,
roads were damaged in the del-
uge. Eightcen of those roads arc
still shut down. Several portions of
roads that are severely damaged
are 30th Strect south of 140th -
Avenue, 26th Strect between
128th and 140th avenues, and
146th Avenue east of 30th Street,

Allegan County Road Comumis-
sion Manager Bill Nelson said
road repairs will cost more than
$500,000.

Ve,

The county is responsible for
731 drains totaling 715 miles. The
preliminary report tc the gover-
nor states the county will spead
$775.000 for removal of sediment
and debris, repair of damages and
crosion control measures.

Almost 200 homes have
reported damage, with two cot-
tages falling into a ravine on
Lake Michigan in Glenn Shores.
The most heavill hit areas were
Salem and Hopkins, where five
residences were destroyed, 15
suffcred major damage, and 40°

. minor damage. The state aid

would not include help for pri-
vate home owners.

Also, Campbell has extended
the state of emergency period to
July 10. It otherwise would have
expired Saturday, seven days after.
the original declaration.

Staff writer Eric J. Greene

contributed ta this report.
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Allegan
damage
adds up

- Farmers were
among hardest hit in
“riday’s deluge

By ERIC J. GREENE
Staff writer

Looking out on his Hopkins
‘arm Monday, Sonny Beard
night have had somc idea of
vhat Job felt like. .

Beard lost two-thirds of his
\Sparagus crop to a spring cold
vave. Then the heavy thunder-
torms that walloped Ottawa
ind Allegan counties Friday left
sirtually all his strawberries and
slueberries underwater. Itwas a
:ombination he found hard to
ake.

“I'm feeting ‘s after

Wi
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ALLEGAN: Damage adds up

Continued from Al

“It has not been our experi-
ence that we've had two events
like this that brought major
flooding,” -said Bev Green,
deputy drain commissioner, com-
paring the weekend's (looding
with a major storm that hit the
area in June 1996.

She said planning for weather
events like the storms of the last
two Junes is almost impossible
because of the vast infrastructure

ne. ... You can't hardly take it.
{ gets on your mind — you
an’t take it," he said. “You sec
ton TV and in the paper, but
'ou don't think it can happen to
ou.”

Bcard was hardly alone in
naking damage assessments
vonday, as officials continucd
o total the destruction {rom the
torm that led Allegan County
»fficials to apply for state disas-
er assistance.

Don Martin, Allegan Coun-
y's emergency management
‘oordinator, reported Monday
hat 34 roads will require struc-
ural rcpair and many more will
reed minor repair such as shoul-
ler work.

Many roads aré still impass-
ible.

[n addition, five homes in the
:ounty were reported destroyed,
17 with suffering major damage
ind 135 minor damage. One
>usiness was reported
testroyed, three with major
lamage and 20 with minor dam-
1ge.
gMar!in said these damages

impro necessary to hold
all of the water that falls in a 10-
inch rainstorm.

“Most people couldn't afford
the cost of a project (residential
or commercial) that was over-
sized cnough to allow for that
kind of drainage," she said.

While water receded in much of
the county, it intensified in the
Saugatuck area, where the Kala-
mnaroo River rase an estimatod
five fect before cresting latc Mon-
day morning as water released
from two dams in the Allegan area
moved toward Lake Michigan.

Many docks and seawalls in
Saagatuck were covered with

age harvest.”

In his tour of the county this
weekend, Wylie saw substantial
soil erosion too.

“Some of the ficlds are going
to need extensive repairs, even
using bulldozers., You can’t run
today's expensive farm cquip-
ment on land that's been torn up
like this,™ he said.

Beard, whose land lies near
the swollen Rabbit River, said
Friday's storm overflowed his 6-
inch rain gauge.

“I've scen heavy rains before,
but I've lived here 30 years and
ncver saw water in my basement
before. 1 had a {oot and a hall,”
Beard said.

He said most of his 20 acres of
blucberries are under water and
figures he lost 75 percent of his 6
172 acres of strawberrics. He said
the rain and flooding could not
flave come at a worse time
because most of the strawberries
were ripe and ready to harvest

The National Weather Service
reported that 10.2 inches of rain
fell Friday and Saturday at Hol-_
land State Park, though the offi-

water Monday, and a ber of
waterfront homes and businesses
were flooded.

“It continues to get a littie
better in some spots and a little
worse in others,” said Martin. .

An inspection of Allegan’
County farmland by Paul Wylie,
the county’s Michigan State Uni-
versity agricultural extension
agent, varied widely, with dam-

ire the basis for the appl

he county will submit today to
he Michigan Emergency Man-
igement Division, which will
tetermine whether it qualifies

age ive in low-lying arcas
near rivers and streams but other
areas largely unscathed.
Immature corn and soybeans
flooded in the storm may be lost

or state di
That assistance would likel
:ome in the form of personnel,

:quipment and supplies.

Please see ALLEGAN, AS

completely, Wylie said.

“If they're submerged for 48
hours, it pretty much kills them,”
he said. “The corn and soybeans
were off to a bad start to begin
with, so we'll have a below aver-

cial reading for the city — taken
at the Kollen Park fire station —
was just 4.1 inches. However,
that level is still the third highest
recorded in a 24-hour period in
Holland.

In Holland. city street crews
spent Monday repairing roads
taken out by flooding. Gravel
washed away on a portion of
Country Club Road and a piece
of 24th Strect behind Van Raalte
Farm, spanning one lane. col-
fapscd.

“We were fortunate that the
damage to our streets was mini-
mal,” Holland Community Ser-
vices Director Dale Wyngarden
said. “But we don't need many
maore of these.”

Staff Writer Jim Timmermant
contributed to this article.
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Helicopter picks

up stranded men

Q Best friends were on
their way to birthday
celebration when they
ran into high water

By ERIC ). GREENE and
MICHAEL J. UREEL
Staff writer

. Rud}/ Diaz was clated on the
night of his birthday.

Not only did he have some of
his best friends at his 21st birth-
day party Friday, but also the

Holland Police Department,’

Ottawa County Sherill's Depant-
ment, Park and Zcetand fire
departments, Southwest Ottawa
Dive Tecam and the United
States Coast Guard.

Talk about some party.

Diaz and three of his friends
were plucked by a Coast Guard
helicopter from their overturned
Suzuki Sidckick as it lay in a
flooded-over section of the Black
River at 80th Avenue and
Adams Strect carly Saturday
morning.

“I'll never forget this birth-
day,” said Diaz of Fennville. The
four were ¢n routc 10 Holland to
celebrate Diaz's 21st birthday.

They were driving westbound
on Adams at about {1 p.m. when
lh? hit the water-covered
bridge.

. “We didn't cven notice it until
it was in our windshicld and it
pushced it to the side and down
the river,” said Paul Martincz,
22, of Fennville, who was driving
the vehicle. The other two pas-
sengers were Russ Garcia, 21, of
Holland, and John Bronson, 22,

JUNE 22/

of Fennville.

After the vehicle was turned
aver, the four climbed onto iy
side and began whistling for the
attention of homeowners nearby.

“We got out and saton it an¢
.we saw somceonc at the house
and we startcd whistling and they
heard us,” said Diaz.

Lori Sanssen, 20, of Zeclang
Township, hcard Diaz and hi
fricnds from her home,

. “We saw some headlights anc
the ncxt thing | knew there werce
Kcoplc yelling for hcle.“ sai¢
Sanssen, “We called 911.

Rescuc crews first dispatchec
to the scene called in the Coasi
Guard from the Muskegon sta.
tion. Pilots made the flight in 2¢
minutes and lifted cach of the
stranded men from the vehicle tc
stable ground at about 12:30 a.m,

After warming up with blan.
kets in a rescue van, the fou
went home, planning to celebralc
the birthday Saturday night.

“We figured we better cele.
brate that and our little brush
with death,” Diaz said.

The successful rescue was per.
fect training for the Southwest
Ottawa Dive Team, which had
practiced rescuc mancuvers with
the samc Coast Guard pilots just
a day before at Kollen Park in
Holland.

“We had talked ahout how
the hclicopters aperate, how ta
tic people on and how to usc the
basket.” said tcam co-captain
Kirk Briggs. “We proved that we
work quitc well.”

Briggs said the pilots showed
their talents by flying in Friday
night's severe thunderstorm. The
dive team had boats and wet
suits rcady as a back-up plan if
the helicopter was unsuccessful.

(797 A~/
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- Calm after the storm

* More than 10 inches of
rain fell Friday and Saturday.

* A local state of disaster
was declared for Allegan
County on Saturday.

*7,000 Allegan County
residents were still with-
out power Saturday. The
power may not be
restored to some until
Monday.

* Aliegan County flooding
caused 34 road closings,”
two collapsed roofs and a
cottage in Glenn Shores to
slide into Lake Michigan.

¢ 2,400 Ottawa County
residents were without
power Saturday.

* In Ottawa County, six
bridges were damaged,
parts of 40 roads were

¢ Brien
impassable and 50 homes - RAGING WATER, GOOD FISHING: Ken and Sherry Lovely. of Hamitton ry to land the big one at Allegan Dam Saturdm: bue o
high water levels, the dam's gates were raised creating a’riish of water which made for excellent fishing.

experienced flooding.

Allegan declared disaster atea as cleanup-begin

By ERIC J. GREENE
Seaff writer

Today's forecast for sunshine
may provide much-needed relief
for parts of Allegan and Ottawa
counties that were inundated
with more than 10 inches of rain
in the past two days.

The bulk of the rain was in
Holland Friday night, but the
most significant flood damage
was in Allegan County, where a
focal state of disaster was
declared early Saturday morn-
ng.

Flooding in Allegan County is
concentrated in the northern
townships of Overisel, Hopkins
and Wayland, but even more
serious is the threat of a dam
break in the city of Allegan.

As water flowed over the top
of the dam Saturday, city offi-
cials opened its two main {lood

Tl <

Inside

« Strended: Four were plucked by heli-
copter from their overturned vehicle in
the flooded Black River, See Page A2,

* Canceled: The Lake Macatawa
Triathton was canceled for the first
time in 12 years, c1.

+ Todey's forecast: Mostly sunny.
HIgh In the mid-80s. west wind around

10 mph. See Page C8.

gates to drain the water down-
stream toward Lake Allegan,
Another dam, owned by Con-
sumers Energy, was also opencd
on the west cnd of Lake Alle-
gan.

“There’s a possibility of more
rain coming and we know that
the surge u% water coming from
tributaries and streams is still
coming, and that’s going to push
another ‘surge of water,” said

Please see RAIN, A2

‘Serxingt/ 8nan Forde
RISING: The Black River passes inches below bridge on Chicago Drive Saturday. A work crew scram-
bled to shore up the repairs and move back equipment that could be swept away by the rising waters, -
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Allegan assesses damage from heavy rains

O County officials plan
to seek disaster aid

8y JENNIFER JACOBS

Staff wrirer

ALLEGAN - Officials and
Red Cross \olunlurs spent a
second day bunda) visiting
homes and businesses in Alle-
F.m County to assess damages

rom a deluge of more than 10
inches of rain over the weekend.

In one shoreline community,
the damage was plenty evident,
as two cottages along on
Orchard Lake Drive in Glen
Shores fell into a hole created
by groundwater runoff on the
shore of Lake Michigan.

Sue Fattore, who owns a cot-
tage two doors down, was
amazed by the destruction,
an’t believe the water did
th Fattore said as she
inspected the scene Sunday,
“\\"\.n kind of catastrophe are
we in for next? I've never seen
anything like it.”

Teams have through carly
Tuesday morning, to compile
and submit damagy essments
to the Michigan Emergency
Management Division in Lans-
ing Lo request financial aid trom
the state.

The county was declared a dis-
aster arca at 2:11 a.m. Saturday
morning whea officials deter-
mined that local and county
resources were unable to handle
the fluod sitwation. Officials plan
0 present the aid request night.

“The aid could open up
doors for a wide range of dam-
ages,” Allegan County Under-
sheriff ry Ladenburger said
Sunday. "We need to show the
severity of damage, the number
of homes affected and meet
those criteria for them to say
we've reached a major disaster.”

If the state EMD agrees that
county resources are exhausted |

id
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GOING DOWN: The-remains of a Lake Michigan cottage sits-on the be'mtoﬁ Or har

are still assessing damage from the weekend deluge as they'prepare to seek state disaster aid.

it will recommend to Gov, John
Engler to declare Allegan Coun-
ty a disaster and authurize aid.

On Sunday, cight teams
reported on flooded basciments
and other damage caused
throughout the county, Laden-
burger said.

Residents in Glen Shores
were also out inspecting the
remains of the two cottages that

collapsed.

Neighbors said the first cottage
coliapsed Friday night and the
second about 11:30 a.m. Saturday
after half of the structure teetered
for most of the night. Friends
were able to get the owner out
and salvage some furniture.

“We heard the storm but we
didn't hear anything clse,” said
Jim Brown, the new neighbor of

the ravine that apened up 150
feet back to the road. “We drove
past in the morning and part of
the house was over thin air.”
Brown, who is not worried
about losing his cottage, said
there was a natural stream
under the coltages that was part
of the drainage system that
backed up. The ensuing sand
flowed about 20 feet oul into

d Lake-Drivezin-Glen=ghores: Su
was one of two homes that collapsed when rain and drammg groundwater caused the bluff to collapse. Allegan Counw officials

Lake Michigan from the bottom
of the blulf, creating a new
beach out of quicksand.

More than 34 roads were
closed in Allegan County and
both fau.s of the dam in the city
of Allegan were raised to allevi-
ate the threat of a break after
water flowed over the top.

Please see DAMAGE, AS
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“We're in ‘no danger losing it
"‘Fhl now,” Ladenburger said.

here's a lot of water swirling
and it's holding quite well.”

Another dam was also opened
on the west end of Lake Alfegan.

Road commission crews were
filling in washouts and lost tubes
so0 roads wouldn't be lost for good
in the hardest hit townships of
Overisel, Hopkins, and Wayland.

“There's 5oing to be a lot of
roads close for most of next
week,” Ladenburger said.

In Ouawa County, six bridges
were damaged, parts of 40 roads
were impassable and 50 homes
experienced flooding.

County officials are also

eparing a report to submil to
[ammg to see if any aid is ncces-
sary, Ottawa County Emergency
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DAMAGE: Allegan may seck state aid

here's going fo
be a lot of roads
closed for most of next

4
week,
Allegan County
Undersheriff Larry
Ladenburgar

Servites Dlrcclor Bill Smith said. -

“We should know something
in a few days,” Smith said,

Bill Sikkel, of Holland and
vice-chairmen of the Allegan
County Board, couldn’t estimate
on the dollar loss Sunday, but
said today could bring more sur-
prisem

“I'm sure there arc some busi-
nesses that are going to be sur-
prised Monday mormning by water
damage, but we're trying to build

8 number bank on the numbcl’of
properties impacted,” Sikkel
said. *I presume they're .
get e handle on it.™ A
Officials are concerned with the
effect of mndmg water on cmpl
already behind for the season.

= Standing water of more than.¥

two days is apt to kill ctops of -
small suyn, (alg Paul Wylie, a
cultural agent with the M
Extension office. Wylie, along
with the Farm Services Director;:
of Allegan, plans to lour the:
,coumy today. .
“The erosion had to bave

been terrific,” Wylie said. “It
might have washed some of |he
crops right out of the ground.”

Carn and soybeans can sit for -
a while in water, but potatoes,
onions and cucumbers are at risk;
Ladenburger said.
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